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ABSTRACT : 

PURPOSE: To provide an X-ray diagnostic device which is 
equal in projection 

direction and magnification rate at all times in the entire 
area of a 

photographing section and enables diagnosis without 
generation of false images 

even if two sheets of X-ray images contg. the break of 
photographing positions 

are stuck to each other and are displayed. 

CONSTITUTION: This X-ray diagnostic device includes an 
X-ray tube 11 which 

is mounted on a rotating mechanism around an X-ray focus as 
the center of 

rotation, an I.I. 13 and TV camera 14 which move so as to 
make an X-ray 

irradiation field as an image receiving plane according to 



COUNTRY 
N/A 



rotation of this 

X-ray tube 11 and a TV monitor 15 which displays the X-ray 
images obtd. by this 
TV camera 14 . 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] X-ray-diagnosis equipment possessing the X-ray generating means attached in the rolling 
mechanism which made the X-ray focus the center of rotation, and an X-ray television means to move 
so that an X-ray irradiation field may be made into an image reception area in connection with this X- 
ray generating means rotating. 

[Claim 2] The X-ray-diagnosis equipment possessing the X linear grid which is arranged in the space 
between the X-ray generating means attached in the rolling mechanism which made the X-ray focus the 
center of rotation, an X-ray television means move so that an X-ray-irradiation field may be made into 
an image reception area in connection with this X-ray generating means rotating, and this X-ray 
television means and the berth, in which a photographic subject lays, makes the object range the X-ray- 
irradiation field whole region where it moves, and removes scattered X-rays. 

[Claim 3] The X-ray-diagnosis equipment possessing an X-ray-intensity amendment means amend the 
difference in the X-ray intensity which it is arranged between the X-ray generating means attached in the 
rolling mechanism which made the X-ray focus the center of rotation, an X-ray television means move 
so that an X-ray-irradiation field may be made into an image reception area in connection with this X- 
ray generating means rotating, and this X-ray television means and said X-ray generating means, and 
produces in change of distance. . 

[Claim 4] The X-ray generating means attached in the rolling mechanism which made the X-ray focus 
the center of rotation, An X-ray television means to move so that an X-ray irradiation field may be made 
into an image reception area in connection with this X-ray generating means rotating, X-ray-diagnosis 
equipment possessing an X-ray limit means to restrict an X-ray irradiation field to the center section of 
the image reception area of said X-ray television means to the migration direction of said X-ray 
television means at least, and a display means to stick at least 2 images of the X-ray picture obtained 
with said X-ray television means, and to display them. 

[Claim 5] X-ray-diagnosis equipment which enabled it to observe continuously the X-ray picture which 
has arranged two or more display means to stick an image according to claim 4 and to display it, and 
was obtained in the X-ray irradiation fields where it moves. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the X-ray-diagnosis equipment used in case a patient's 

membrum-inferius angiography is photoed. 

[0002] 

[Description of the Prior Art] The stepping photography approach is used as X-ray-diagnosis equipment 
used in case a patient's membrum-inferius angiography is photoed conventionally. This is the approach 
of making move a patient and photoing membrum-inferius angiography to a photography system, if it is 
necessary to image the wide range blood vessel to a tip of a foot and a common X-ray film is used from 
the hypogastrium in membrum-inferius angiography -- the X-ray film of one sheet - the whole region ~ 
****__ things are not made. Since it is such, using several X-ray films, connecting them is also 
performed. 

[0003] Then, a photography system is moved according to the flow of the contrast medium of the 
hypogastrium, and photography of multiple times is performed continuously, and it divides into the X- 
ray film of two or more sheets, and a photograph is taken. Recently, there is the approach of moving a 
photography system and photoing similarly, without moving a patient. 

[0004] Furthermore, the migration photography equipment which made the I.I.(photoelectron image 
intensifier)-TV camera the sensor section may be combined instead of application of the digital imaging 
technology to an X-ray diagnosis being breadth and an X-ray film. This is the approach of the digital 
storage of the X-ray picture being carried out, and adding and observing an image-processing function if 
needed. 

[0005] Drawing 7 and drawing 8 are drawings for explaining the stepping photography approach, 
drawing 7 is a method to which a patient is moved, and drawing 8 is a method to which a photography 
system is moved. These consist of X-ray tube 1, 1.I.2, a photographic subject 3, for example, a patient, 
the catheter berth 4, the X-ray control section 5, the digital-image-processing section 6, and a TV 
monitor 7. 

[0006] In drawing 7 , it is the method which is made to move horizontally on the catheter berth 4 where 
the patient 3 is sleeping for every photography, and changes the camera station in the shape of a step. In 
drawing 8 , X-ray tube 1 and 1. 1.2 are moved at a level with coincidence for every photography, and the 
camera station is changed in the shape of a step. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned stepping photography, in order to 
aim at reduction of an X-ray exposure of a patient, overlap of a photography part is lessened and to 
photo the whole region by the minimum count of photography is desired. Since the blood vessel 
situation centering on the break of a photography part is observed when observing an X-ray picture, 
there is also a request of sticking the X-ray picture of two sheets and wanting to observe it. 
[0008] However, by moving in a patient's 3 photography part, the camera station relation for observation 
and a dilation ratio will change because physical relationship with the photographic subject of a 
photography system changes. Thereby, even if it sticks the X-ray picture of two sheets, abnormalities 
will be caused to relation of a blood vessel etc. by the joint. 

[0009] Drawing 9 is drawing for explaining this, and if a photograph is taken where X-ray tube 1 is 
moved to the location of a camera station PI, on an X-ray picture, the candidate a for observation will be 
picturized on the right of b, and where X-ray tube 1 is moved to a camera station P2, it will be 
conversely picturized by the left. Even if it sticks such an X-ray picture of two sheets, a doubtful image 



(****) arises, and it becomes the cause of a misdiagnosis. 

[0010] Even if the purpose of this invention always has the projection direction and an equal dilation 
ratio in the photography part whole region, sticks the X-ray picture containing the break of a camera 
station of two sheets and displays it, it does not have generating of ****, either, and offering the X-ray- 
diagnosis equipment which can be performed more to accuracy has a diagnosis. 
[0011] 

[Means for Solving the Problem] Invention corresponding to claim 1 for attaining the above-mentioned 
purpose is X-ray-diagnosis equipment possessing the X-ray generating means attached in the rolling 
mechanism which made the X-ray focus the center of rotation, and an X-ray television means to move 
so that an X-ray irradiation field may be made into an image reception area in connection with this X- 
ray generating means rotating. 

[0012] Invention corresponding to claim 2 for attaining the above-mentioned purpose The X-ray 
generating means attached in the rolling mechanism which made the X-ray focus the center of rotation, 
An X-ray television means to move so that an X-ray irradiation field may be made into an image 
reception area in connection with this X-ray generating means rotating, It is X-ray-diagnosis equipment 
possessing X linear grid which is arranged in the space between this X-ray television means and the 
berth in which a photographic subject is laid, makes the object range the X-ray irradiation field whole 
region where it moves, and removes scattered X-rays. 

[0013] Invention corresponding to the claim 3 for attaining the above-mentioned purpose is X-ray- 
diagnosis equipment possessing the X-ray-intensity amendment means amend the difference in the X- 
ray intensity which it is arranged between the X-ray generating means attached in the rolling mechanism 
which made an X-ray focus the center of rotation, an X-ray television means move so that an X-ray- 
irradiation field may make into an image reception area in connection with this X-ray generating means 
rotating, and this X-ray television means and said X-ray generating means, and produces in change of 
distance. 

[0014] Invention corresponding to claim 4 for attaining the above-mentioned purpose The X-ray 
generating means attached in the rolling mechanism which made the X-ray focus the center of rotation, 
An X-ray television means to move so that an X-ray irradiation field may be made into an image 
reception area in connection with this X-ray generating means rotating, It is X-ray-diagnosis equipment 
possessing an X-ray limit means to restrict an X-ray irradiation field to the center section of the image 
reception area of said X-ray television means to the migration direction of said X-ray television means at 
least, and a display means to stick at least 2 images of the X-ray picture obtained with said X-ray 
television means, and to display them. 

[0015] Invention corresponding to claim 5 for attaining the above-mentioned purpose is X-ray-diagnosis 
equipment which enabled it to observe continuously the X-ray picture which has arranged two or more 
display means to stick an image according to claim 4 and to display it, and was obtained in the X-ray 
irradiation fields where it moves. 
[0016] 

[Function] According to invention corresponding to claim 1, since the projection direction and a dilation 

ratio always become equal in the photography part whole region, even if it sticks the X-ray picture 

containing the break of a camera station of two sheets and displays it, there is also no generating of 
**** 

[0017] According to invention corresponding to claim 2, since it has X linear grid in addition to 
invention corresponding to claim 1, scattered X-rays are removed and a clear image is obtained. 
According to invention corresponding to claim 3, since it has the X-ray intensity fixed means in addition 
to invention corresponding to claim 1, the X-ray picture which the X-ray intensity which carries out 
incidence to a photographic subject front face becomes uniform, and does not have a concentration 
difference by the difference in the distance of an X-ray focus and an X-ray television means is obtained 
in any locations of an X-ray irradiation field. 

[0018] According to invention corresponding to claim 4, the candidate for observation is effectively 
displayed for a display means. According to invention corresponding to claim 5, in addition to invention 
corresponding to claim 4, the X-ray picture of a wide range observation part can observe at once. 
[0019] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 
is drawing showing the outline configuration of the 1st example of this invention, it becomes I.I., X-ray 
tube 11, and a photographic subject 12, for example, a patient, 13 and the TV (television) camera 14 
from the TV (television) monitor 15, and these are constituted as follows. That is, X-ray tube 1 1 is 



supported pivotable by the rolling mechanism which does not illustrate an X-ray focus as the center of 
rotation, and the X-ray diaphragm 26 which restricts an X-ray irradiation field is attached in X-ray tube 
1 1 . When X-ray tube 1 1 rotates an X-ray focus as the center of rotation, an X-ray irradiation field rotates 
and it moves. Moreover, LI. 13 is supported movable so that the X-ray irradiation field where it moves 
by rotation of X-ray tube 1 1 may be made into an image reception area. 

[0020] Thus, according to the 1st constituted example, the following operation effectiveness is acquired. 
When X-ray tube 1 1 rotates, an X-ray irradiation field rotates and moves and LI. 13 moves horizontally 
to a patient 12 with migration of an X-ray irradiation field. In this case, the X-ray which penetrated the 
patient 12 and carried out incidence to LL13 is changed into an optical image by LL13. Incidence of this 
optical image is carried out to TV camera 14, it serves as a video signal, a video signal is displayed on 
the TV monitor 15, and observers, such as a medical practitioner, observe this. 
[0021] In this case, in a camera station PI, the observation objects a and b copy out on the right-hand 
side of the TV monitor 15, the left is set to al and the right sets it bl . Next, in a camera station P2 5 the 
observation objects a and b copy out on the left-hand side of the TV monitor 15, and the left is set to a2, 
the right is set to b2, and it copies out with the same camera station relation as a camera station PI, and 
the same dilation ratio. From this, even if it sticks the X-ray picture of two sheets which was always 
equal as for bearing of the exposure axis and a dilation ratio, and contained the break of a camera station 
in the photography part whole region and displays, there is also no generating of **** and a more exact 
diagnosis can be performed. 

[0022] Drawing 2 is the outline block diagram showing the 2nd example of this invention, as for a 
different point from the example of drawing 1 , the X linear grid 17 is arranged between the catheter 
berth 16 and LI. 13, and the X linear grid 17 has structure which covers the X-ray irradiation field whole 
region where it moves when X-ray tube 1 1 rotates. The opening of the X linear grid 17 is arranged 
towards the X-ray focus. 

[0023] Since it is constituted like drawing 2 , even if LI. 13 moves to which location according to 
rotation of X-ray tube 11, scattered X-rays are removed by the X linear grid 17, and a clear X-ray image 
is obtained. 

[0024] Drawing 3 is the outline block diagram showing the 3rd example of this invention, and a 
different point from the example of drawing 1 prevents that X-ray intensity changes between X-ray tube 
1 1 and a photographic subject 12 in connection with arranging the X-ray absorption object 18 of a 
configuration as shown in drawing, and the distance of X-ray tube 1 1 and LI. 13 changing with rotations 
of X-ray tube 11. 

[0025] The X-ray absorption object 18 is made from resin, such as aluminum, and a metal like copper or 
an acrylic. The configuration of the X-ray absorption object 18 amends decrease by the air clearance of 
X-ray intensity in an X-ray irradiation region, and serves as X-ray intensity of homogeneity throughout 
a photographic subject front face, and thickness is changing along the direction of migration of an X-ray 
irradiation field. Here, X-ray intensity in this location is set to II on the basis of the distance LI of the 
X-ray focus and LI. 13 incident angle in PI equivalent to the outermost part abdomen or tip of a foot of 
an X-ray irradiation field. 

[0026] Moreover, (1) type will be realized, if distance of the X-ray focus in the location P2 inside an X- 
ray irradiation field and LI. plane of incidence is set to L2 and X-ray intensity in this location is set to 12. 

I2=(L1/L2)2I1 «(1) 

In order to make X-ray intensity 12 in the location of P2 the same as that of the X-ray intensity in the 
outermost location PI, the X-ray absorption object 18 of thickness X led by (2) and (3) formulas is 
needed for the location of P2. 
[0027] 

11=12 e-ux =(L1/L2)2 II e-ux -- (2) 
X=-l-/ulog2 (L2/L1)-- (3) 

Thus, to each location of the X-ray irradiation field whole region, it asks for the thickness of the X-ray 
absorption object 18, and considers as the configuration of the X-ray absorption object 18. Thereby, the 
X-ray picture which the X-ray intensity which carries out incidence to a photographic subject front face 
becomes uniform, and does not have a concentration difference by the difference in the distance of an X- 
ray focus and LI. plane of incidence is obtained in every location of an X-ray irradiation field. 
[0028] Drawing 4 is the outline block diagram showing the 4th example of this invention, and X-ray 
tube 1 1 is attached in the X-ray rolling mechanism 19, and rotates an X-ray focus as the center of 
rotation according to the directions from the X-ray control section 21. Usually, it rotates from a patient's 



12 abdomen side to a guide-peg drawer back. LI. 13 is attached in the LI. migration device 20, and 
moves horizontally along the KATE tail berth 16 according to the directions from the X-ray control 
section 21. The X-ray diaphragm 26 which restricts an X-ray irradiation field only to the center section 
of I.I. 13 to this migration direction is attached in X-ray tube 11. The I.I. migration device 20 is 
controlled so that the plane of incidence of LI. 13 laps with the X-ray irradiation field restricted by this 
X-ray diaphragm 26. Moreover, the X-ray tube rolling mechanism 19 is controlled so that the X-ray 
irradiation field restricted by the X-ray diaphragm 26 laps slightly. 

[0029] First, while the X-ray tube rolling mechanism 19 is controlled to set an X-ray irradiation field as 
the location by the side of a patient's 12 abdomen, LI. 13 is positioned according to the I.I. migration 
device 20. It receives that the contrast medium was poured in to a patient 12, exposure of the X-ray is 
carried out, an X-ray picture is inputted into the digital-image-processing section 22, and it records by 
the image recording medium (image memories IM1 and IM2 of drawing 5 mentioned later) which it has 
in this interior. LI. 13 is positioned while an X-ray irradiation field makes the location of a degree with 
which it laps slightly rotate X-ray tube 11, when X-ray exposure is completed. Exposure of the X-ray is 
again carried out to the timing to which a contrast medium flows into the location of a degree. This X- 
ray picture is also inputted and recorded on the digital-image-processing section 22. An X-ray picture is 
repeatedly recorded for migration of this X-ray irradiation field and X-ray exposure on the digital- 
image-processing section 22 to a patient's 12 part for observation. 

[0030] In addition, 14 is a TV camera and 15 is TV monitor. Drawing 5 is the block diagram showing 
the detailed configuration of the digital-image-processing section 22 of drawing 4 , and the X-ray picture 
used as the video signal from TV camera 14 attached in LI. 13 turns into a digital X-ray picture with A/D 
converter 27, and is recorded on image memory (IM1) 22a and image memory (IM2) 22b. The digital 
X-ray picture of the 1st location is recorded on image memory 22b. The effective X-ray picture in the 
effective X-ray picture restricted by the X-ray diaphragm 26 in the digital X-ray picture recorded on 
image memory 22a and the digital X-ray picture recorded on image memory 22b is stuck by the 
lamination circuit 23, is returned to a video signal with D/A converter 24, and is displayed on the TV 
monitor 25. In this case, two X-ray pictures photoed according to the flow of a contrast medium are 
stuck, and the part for observation is displayed effectively. 

[0031] Drawing 6 is the block diagram showing only the digital-image-processing section 22 of the 5th 
example of this invention, and the configuration of those other than this is the same as that of the 
example of drawing 4 . The X-ray picture which became a video signal from TV camera 14 attached in 
LI. 13 turns into a digital X-ray picture with A/D converter 27, and is recorded on image memories (IM1- 
IM6) 22a-22f. The digital X-ray picture which photoed the digital X-ray picture of the 1st location to 
image memory 22a according to migration of an imaging location in order like [ image memory 22b ] 
the following as for the digital X-ray picture of the 2nd location is recorded on image memories 22c-22f. 
The effective X-ray picture restricted to the X-ray diaphragm 26 in the digital X-ray picture recorded on 
image memory 22a is made into an upper half, and it returns to a video signal by lamination and D/A- 
converter 24a by lamination circuit 23a by making into a lower half the effective X-ray picture of the 
digital X-ray picture recorded on image memory 22b, and displays on TV monitor 25a. Similarly the 3rd 
and 4th digital X-ray picture recorded on image memories 22c and 22d It returns to a video signal by 
lamination and D/A-converter 24b by lamination circuit 23b. The 5th and 6th digital X-ray picture 
which displayed on TV monitor 25b, and was recorded on image memories 22e and 22f is returned to a 
video signal by lamination and D/A-converter 24c by lamination circuit 23c, and is displayed on TV 
monitor 25c. In this case, by arranging the TV monitors (1-3) 25a-25c perpendicularly, the whole region 
for observation is connected and is displayed. 
[0032] 

[Effect of the Invention] According to this invention described above, even if the projection direction 
and a dilation ratio are always equal in the observation part whole region, and it sticks the X-ray picture 
containing the break of a camera station of two sheets and displays it, the X-ray-diagnosis equipment 
which can diagnose by there being no generating of **** can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the 1st example of the X-ray-diagnosis equipment by 
this invention. 

[Drawing 2] The outline block diagram showing the 2nd example of the X-ray-diagnosis equipment by 
this invention. 

[Drawing 3] The outline block diagram showing the 3rd example of the X-ray-diagnosis equipment by 
this invention. 

[Drawing 4] The outline block diagram showing the 4th example of the X-ray -diagnosis equipment by 
this invention. 

[Drawing 5] The block diagram showing the configuration of the digital-image-processing section of 
drawing 4 . 

[Drawing 6] The block diagram showing the configuration of the digital-image-processing section of the 
5th example of the X-ray-diagnosis equipment by this invention. 

[Drawing 7] The outline block diagram showing the 1st example of conventional X-ray-diagnosis 
equipment. 

[Drawing 8] The outline block diagram showing the 2nd example of conventional X-ray-diagnosis 
equipment. 

[Drawing 9] Drawing for explaining the trouble of conventional X-ray-diagnosis equipment. 
[Description of Notations] 

11 [ - TV camera, ] - An X-ray tube, 12 ~ A photographic subject, 13 ~ I.L (photomultiplier tube), 14 
15 [— X-ray absorption object, ] — TV monitor, 16 ~ A catheter berth, 17 — X linear grid, 18 19 — An 
X-ray tube rolling mechanism, 20 — An I.I. migration device, 21 — X-ray control section, 22, 22a-22f [ - 
- An X-ray diaphragm, 27 / — AID converter. ] - The digital-image-processing section, 23, 23a-23c - A 
lamination circuit, 24, 24a-24c ~ A D/A converter, 25, 25a - 25 C--TV monitor, 26 
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[0012] ±feo@w&3Sj£t4/^<7)iM2 t*t 

&<r>izw^xmmmz%imki-z> x x® 
zcDx®%m^®timftz®wtz%& 

mmt u ttax*ii»srix«^i; •/ 
fcxMwwasi-?**. 

[00 1 33 ±iEOBW£3tj£t4£ft^W:£Jl3K*f 

h<n< i zft^xwmMm* ! %.&mtt%Zioftmtz>xm 
it * x«sa*tiiiE¥«* jmi Lfe xmwmwxb 

4. 

[0014] J3E<3B«£ifi£-*-4fctf>*>iir#Jl4 fc*t 

tt»t tnfc x«»4#ai: , z nxwt&&mm&t 

4«fcm*X«!H»»£5MRfflfc*4 J: 31H^4X«l 
5?«#ak, ^<fctWEX»^#a<^lMlrtri*Ite 
» L T . XtemtiP 2: tut EXJRgfl^ S05MWIi«>4'* 
Sfc«IH*4X«iMlR^ai:, ffi£x«swt^lWcT» 
4>ix4 X»BflUO*l«flr< t i> 2Bft£Jtt O-^TfStf 
4*»*St *#«UfcX«&Ki«rc&4 . 
[00 1 53 JJBWBWtJt«t6fcft<0||5R5Jl5tC« 
!Bt4«Wli, «^4ie»«M*H&JB9£^aii«* 

4«*#a*«sfflH!B l . siw-4 xmmmizx® 
e>tuz xmmmm%mtemmx'$ 4 * 3 (c itzxm 
mmmx-bz. 
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imi mmuzmt&mizxtui. mum 

[00 1 73 »^2fc*«&*-4*llfc: ±*tfi\ 

i izttmz>%.mztoixx®7o ? vinww 
x\ ti&xmm&ziimi%n*tffti>tih. 

3 {znmthwm xtta^ 1 ^znmt^mz 
mxxwmm-^mmx.x\^<nx'. mw-wmm 
tAi«-sx«atijB&«&-k«r | 5. x^^tx^sm 

¥RfcoKfcoa^(cJ;4W^wfcv>X||HflW, x 

Mtff^*>& 4 m.X'h'&bixh . 
[00 183 »«3l4fc«j6f 4»fl(C ititf. R8*f 
«*%*#Sfc:»iRWlc«*8<r*. aWSB5fc*M?t 



(3) 8HPP7-67866 

4 

®Ho««a5fioxiaH«* { -^tm^T'# * . 

[00193 

[HSIW3 ot. xmkDmmmi.z^xmffimmL 
tmxh u , x»ff m, w^wuffB^ 1 2 1 . 

I. I. 1 3 1 , TV (•f'W't*) ij^ y 14b* TV 
JfiS*VO*4. XlMf 1 Hi, X&fL&t:® 

10 §*vcfc o . x*s 1 1 fcttxmamtfmti x® 

^+4>fcl/CGMBt4£fcfcJ:D, XMHMf&WIie 
LTSIW-4.1: "0*4. ifcl. I. 1 3J4X 

flffl lOIHKKJ: 9»SW-6XttBit»*5«RiBi:-f 
4 J: 3fc8i^fc£»$*i.'0>4. 
[00203 ^co i o fcflftSSfifcB 1 lOIWH ifi 
tf. a<OJ='35rf|3JB»jR*»f»fe<i4. XHf 1 l^'EK 
-T*ifc*cJ:>J, XWHWfWEHELrsBWU. XIRJffl 
MSM>8Wfctt->T I . I. 13#M12C*}U* 
20 THSWWS. 2^S3§LT I.I. 

13fc7J»Lfcxa»i. I.I. 13tJ;0*^t^ 
^$^4. TV*^514fc7JtUT» 

[00213 zcom^. m^&mpix'n. rv*-t 

1, lfc^c4„ Si*&KP2-m. TV^ 

a 2 . **{b 2 t^o , ^(isp 1 1 m-mmm 
wstzmtis^ximim* m±mtmzmi<. m 

QMcomti a **X,rt£ 2 «c«>XiRBfl|»ltt 0 ^-ti-T*^ 

[00223 02!i, *^c7)m2||^^^t«lB&<f 
«HT'S>0. 01^ll{feCTkM=5rl»^(i, ^f— f/WK 
& 1 6 1 I . I . 1 30lBtC, XH^'J -y H 1 7^1ES 
X*Wy -yKl 714Xt*«l l^0K1-4^i:(c 
J: 0 ^Irt 4 X«BBtt!F£tt£!I ? J: 5 %ffimb%^X 
Xlft^'JvHl 7c7)^Hf{4, X«fluSfc:iflI»tTE 
40 SS^TV^I,. 

[0 023 3 H20i3t*ja8*l-C^4^)T. XIMP 
HWEMEfcttK I.I. 1 S^k'^fiSt^aLT 
t», x*^u -y F l 7 1 J: 9IBLX»iSfcfeS<i. 
*X«flW«1t4>fi4. 

[ 0 0 2 4 3 0314. *ffc««S 33BftW£****« 
JSHT* 1 ), HI OKitWfc*flr 4^514, XH^l It 
tmftl 2 bcomz. HtTWJ: 5*»tt<0X«WR* 
18S:iegL. xttff 1 lometciOXiSlfl lb 
I.I.I 3 ^ElfeWWkf 4 i kfcffv^XMBMbWE 
50 4lrt-4«)*R6jJ:i-4J:^tLfc«)OT*)4. 



(4) 



SHPF7-6 78 6 6 



[00 2 5) X»RJKftl8li. T^S-^M^J: 
JR«sl8W»tt(i, XM*«t:fcvvcx|g§£gtf)£|g 

<o«ti«iji»4fcjifi*fcffla"f «p i tctjtt* xn 

JSfU&il. I. 1 37JlWSfc*>e«Llfc»Pi:U £ 

afiMfctiitftxaau** 1 1 t-ti.. 

C 0 0 2 6 ] £ fc . XSlTO»^F*Hffl(7)fiS P 2 C J3ft * 10 

11=12 e-« = (L1/L2) 2 
X=-l/u 1 og (L2/L1 ) 2 



*&X«flufti:I. I. A«iB?>SE8t£L2i:U ^Oft 

wcatt* xtmmz 1 2 tti. t ( i ) *36*«oi 

I 2= (L 1/L2) 2 I 1 - ( 1 ) 

P 2<OffiB(Cttft* XH^Jg I 2 £*i*M!tf)ffifP 1 
t i>(tl> xaaiKfc H-t-tSfcftfc. P 2 <OflflUcli 
( 2 ) , ( 3 ) rttTCilfcWl* W^XOXIliRJRfl: 1 8 
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iOiptc. XifcSBfltettetfHMfcttU XttftiR 
*18<0«****>, X||l8JR*180»«fcf*. i 
fit* 1 ). «9ft«iiffcA»f4X«aUttti|»-fc* 
0, XIMmak i.i. AMi^SBSlOjav^Sii 
O&Ofr^XtBBflM*, X««HtIW)if«)ffljrctf*6 

[ o o 2 s 3 H4 a, *w%w4mkm7F$wm 

SSMX'h'O. Xif 1 Hi, X«EIK«fl|19fc3RWt 20 
hti. X«M«W2 1*»4>0»SfcttV\ X||ft££|i| 

mmzmRth. i. i. 13m. 1.91MN820 
tui, zmmtozttLxwrnm* i . i . 13 

0«t»*«W)*CWIR't6 XtfcR 0 2 6 jWRffltT % & . 
Z(7)XW.m2 6 tTMIRS*i4X|8!H«IFt: I.I. 
1 3 flWJfffiWfifc* «K 3 {=; I.I.' BWRtitS Oti 
«lfllS*iS. 4fc. xa»HHHiMl9J±. XHK0 2 30 8 
6 icTMESii* xa^Jtlf imtrtzS£b X o £Mff 

[ o o 2 9 ] &r . am 1 2 amsnaflstcxttsffltf 

»SrlS^tl»<J: 3 XHWEHSijgfii 1 9ft*ffl*£ti« 
fc. I • I ■ SIMHft 2 Ofc J: 0 I • I ■ 1 3W5LWk 
*>S*i6. #81 2Nffl0ffl**aA;5*ifc£i:*5tt, 
XfiWU X«H«tr^l«fly!!H»2 2t:A 

ffltl* * y I M 1 . I M 2 ) fcTlEttt* . X«M«* 
5TT L fc X»HOtlF**flfc6»t:»Sr 6 iJWXfcilfc X Mff 40 
1 lfrEME$-£4fc#te. I.I. 1 SO^a^yjSrff 

3. ft^awfifaBj^swiatt^-fsy^fc-riiax 

£0X««fRfcTS'*5'A«WSiff2 2 
fcA*U ^OXHKJtlP^lifcXIIW 
£JS#1 2OWK*HRaHat:SfL*0fiL, rS^/Ufi 
AWii(2 2£XttBft£!Ett?«. 

[00 30] fcfc. 14{4TVX?P<7. 

B5J4, 14 ^/«*M!H»22tfDB 
.«^«f£2r^-r7'o-yi?lT'* , 3. I.I. 1 3fcttft 
ftfeflfcTVa* 5 1 4jM>tf*fl^#fcfc-3jfcX8B»9l> 



A/DSSH&2 7W; STS^xUBfltefc 
( IM1 ) 22a, B«>*U ( IM 
2 2b CG*3*i* . ill 1 ^{MfcOriWXiftB 
s B«**y 2 2 b KE»3*i4. BflLXt'J 2 2 
at3S«S#utr^/l'X*Bfl|<0+»X||RiJ 2 6 1 
T»§il^flr^X^iffiffii:H^^ y 2 2 bfc£»§ 

^ri'**/i'X«B*<0+<3^xiiBfl»i, 
G!B2 3fcJ: l 5Ii5 l ja;b$*U D/ASSW2 4fcT* 
mft-ffcHStU TVt-^2 5fc«SS*i*. £<0* 
£\ aHSW<08Bite-&€TJi» Lfc 2 oc0XHffi^*% 

[ 0 0 3 1 ] *ftmfa5Q93mo>Ti/9A, 

mmmu 2 2 w^s^-ryn ? ? 0 . z.twM 
commi. m4<r>mm\m-x'hh. 1. 1. i3t 

RftttWifcTVa* 9 1 4 J: *->fcX* 

BfilJi. A/D^m^2 7^ [ }:0T : > ; ^;l'Xi|®#i;^ 
0, Il^^y ( IM1-IM6) 2 2a-2 2flCie 

mi^a^r^^^x^BMiiBm^^y 

2 2 at. ^2<7)ttM^r^^^XilB«{4Hm^ : &y 

itzr : J9)vximmm&x*i y 2 2 c~2 2 f tie 
iisiift. mmx* y 2 2 a tie^s^T>'^^x^ 

H«<0+^)X||RO 2 6 fcWR§ftfc*»X'«»«fc± 
BffcXty 2 2 bfcEMiSiifcT^^X* 
BflW)*S9X|gHIR*T^i: LTK0-&*Hi»2 3 a 
■CBO^-e-. D/ASaH82 4atTi!MWi#tS 

TVt^2 5afc«SSt6. Rttfc, BflWt'J 
22c, 2 2dKK»S*tfe»3fcJ(S4^^;l'X* 
«m *. ftS l 9^*EI»2 3b , CBi3^*Hi:, D/A^ 
»2 4b(CT*«fi#KRL. TV^2 5bC^ 
L, Sfeiflyt'J 2 2 e , 2 2 f K£»S*lfcgf 5 t 
Sew-fy^^XSB**. ft59^*0»2 3c-CKO 
D/A3Qj|»2 4c(CTI!MIMi^fcSL, TV 
J E-^2 5cfc«5^-6. CICO^, TVt^^ (1- 
3) 2 5a-2 5c*«fcEIW*ikfcJ:'5, ffl^^f 
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mffiim. 

[03 ] *»^fcJ:SX||»Baar<^)»3|liSM*5ct 10 

mmim. 

[04 3 *J^(cJ:&XIUHM^4*tt0l£^ 

[06 3 *^fcJ:SXiS^|^a^50|IM(5iJ<7)T 



[07 ] mmxmwmmm i ^***«bm*s 
0. 

[08 3 ft^xti»B^^2<o0i»^tflmni£ 

0. 

[09 1 umximmmmnmM&mwthtztbn 
0. 
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/Ulttffiaffi. 23, 2 3a~2 3c-BS9£tfeHBk 
24, 2 4a~24c-D/A£jfcfflk 2 5, 25a- 
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